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= (57) Abstract: The invention relates to measuring 
^= engineering. In order to increase accuracy by increasing 
f||| sensitivity, for the inventive dew point measurement 
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surface of a dielectric cooled element at an angle at 
^ which the light flux is not reflected from the 

condensation surface of the cooled element in the 
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(57) Pei)>epaT: H3o6peTeHHe othochtcs k o6iiacTH 

H3MepHTeJIbHOH TeXHHKM. JJflK noBbiweHwa TOHHOCTH 
H3MepeHHH 3a CMCT yBejlHHCHHH HyBCTBHTeJlbHOCTH B 

cnoco6e H3MepeHHa tohkh docm cbctoboh noTOK 
Hcnojib3yK)T nojiHpH30BaHHLiM b anocKocTH ero 
naAeHHJi h HanpaBjiaioT Ha KOHAeHcaijHOHHyio 
noBepXHOCTb ox/iaxcAaeMoro sjieMeHTa, Buno/iHeHHoro 
H3 AH3AeKTpHKa, noA yniOM, npH kotopom Her 
OTpa>KeHHfl CBeroBoro noToxa ot KOHAeHcaunoHHOH 
noBepxHOCTH oxjia>KAaeMoro 3JieMeHTa npw otcytctbmh 
KOHAeHcaTa. 
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CHOCOB H3MEPEHHH TOHKH POCM H yCTPOHCTBO RJW 

ErO OCyil^ECTBJIEHBLJI. 

OSjiaCTB TeXHHKH 

5 KboSpeTeHHe othochtoi k o6jiacra H3MepirrejiBHOH Texmnoi, b 

HaCTHOCTH K H3MepeHHK> BJia3KHOCTH ra30B MeTOflOM TOHKH pOCBI H Mo^ceT 

6bitb HcnojiB30BaHO b KOHfleHcauHOHHBix rrapoMeTpax, HHAincaTopax 
K0ppo3HHHoro KOHfleHcaTa, a TaoEce b Hccjie#OBaTejmcKHx ijejrax fljra 
onpeflejiemra BejiHHHHBi KomjeinpaitHH KOH^eHcupyeMBix npHMecefi b 
10 3a#aHHOM o6i>eMe HccjieflyeMoro ra3a h TeMnepaTypti rHApaToo6pa30BaHHH 
b ra3e h t. n. 



ripe^niecTByiomHH ypoBeHB tcxhhkh 
KbBecTeH cnoco6 H3MepeHira tohkh pocBi, 3aKJnoHaiomHHCH b no^ane 



15 HccneflyeMoro ra3a Ha oxjia^aeMLiii ynacTOK oirniHecKH npo3paHHoro 
Tena, nepe3 KOTopBift nponycKaioT cbctoboh noTOK, h peracTpau.HH 

H3MeH6HIM HHT6HCHBHOCTH CBCTOBOrO IIOTOKa, no KOTOpOMy Cy#flT O 

HacTynjieHHH tohkh pocBi, a TaoKe peajiH30BaHm>ra b flaHHOM cnocoSe 
H3MepHTejn> tohkh pocBi, coflep^cainHH oxjiaacflaeMBiH ynacTOK oirranecKH 
20 npo3paHHoro Tejia, 3 aKjnoHCHHBiH b Kopnyce h coeflHHeHHBiS nepe3 
CBeTOBOflti c H3JiyHaTeJi«MH h c npeo6pa30BaTejieM CBeTOBoro noTOKa, 
noAKjnoHeHHLiM k peracTpaTopy, oxjiaAHTejib h flaTHHK TeMnepaTypBi (SU 
JSfel744618, 1989 r.). 



He^OCTaTKOM H3BeCTHBIX TeXHHHeCKHX pemeHHH ^BJIHeTCH 



25 HeBBICOKaa Ha#e>KHOCTB H3-3a BO3M03KHOrO 3arp^3HeHHH IipHMeCHMH 

HccjieAyeMoro ra3a oirraHecKH npospaHHoro Tejia, H3-3a Hero MoaceT 

B03HHKHyTB HeiTJOKHBIH CJIOH, KOTOpBIH M03K6T IipHBeCTH K HeTOHHBIM 

H3MepemaiM h noTepe pa6oTOcnoco6HOCTH. 
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ITo TexHHHecKOH cymHocra HanSojiee 6jih3khm k npczuioHceHHOMy 



cnoco6y hbjmctch cnoco6 H3MepeHira tohkh pocBi, 3aKmoHaiomHHca b 
no^ane HccjieayeMoro ra3a Ha oxjiaayjaeMBra sjicmcht c KOHfleHcannoHHOH 
5 noBepxHOCTBK), Ha KOTopyio HanpaBJunoT cbctoboh noTOK, h perHCTpanHH 

BeJIHHHHBI OTpaaceHHOrO OT KOHfleHCaUHOHHOH nOBepXHOCTH CBCTOBOrO 

noTOKa, no KOTopoii cymrr o HacTynjieHHH tohkh pocBi (Cm. naTeHT P<I> 
X22085925, kji. G01N 25/08, ot 20.07.1995 r.). 

He^ocTaTKOM H3BecTHoro cnocoSa HBJiaeTca othochtcjibho HH3Kaa 

10 TOHHOCTB H3MepeHHH, o6yCJIOBJICHHaa HaJIHHHeM OTHOCHTCJIBHO 

fljiHTejiBHoro nepexo,znroro nponecca npn H3MepeHHH. 

IIo TexHunecKOH cynmocTH HaH6ojiee 6jih3khm k npejjJioaceHHOMy 
ycTpoiicTBy aBJiaeTCH H3MepnTejit tohkh pocBi, co^epjKaiiiHH 3aianoHeHHBie 
b Kopnyce, cHaGaeeHHOM npo6ooT6opHOH TpySKOH, oxjiaaeflaeMBra sjicmcht 

15 C KOHfleHCailHOHHOH nOBepXHOCTBK), COeflHHeHHBIH Hepe3 OnTHHeCKHH 

3JieMeHT c H3JiyHaTejieM, peracTpaTop, oxjia^HTejiB h aaTHHK TeMnepaTypBi 
(Cm. naTeHT P<£ jYo2085925, kji. GO IN 25/08, ot 20.07.1995 r.). 

HeflOCTaTKOM H3BeCTHOrO yCTpOHCTBa HBJMeTCfl OTHOCHTeJIBHO 
HH3Kaa Hy BCTBHTC JIB HO CTB , HTO CHHHCaeT TOHHOCTB H3MepeHHfl, TaK KaK 

20 nepexoflHBiii nponecc npn (JunccanHH tohkh pocBi othochtcjibho flJiHTejieH. 

KpoMe Toro, <i>yHKHHOHajn»HBie bo3mo3khocth H3BecTHoro 
ycTponcTBa orpaHHHeHBi jihihb ochobhbim ero Ha3HaHeHHeM - H3MepeHHeM 

TOHKH pOCBI. 

25 PacicpBiTHe H306peTCHHfl 

B ocHOBy H3o6peTeHHa nocraBjieHa 3a«ana noBBimeHna tohhocth 
H3Mepemra 3a chct yBejiiraeHHfl HyBCTBHTejiBHocra. 

flonoJimrrejiBHOH TCXHHHecKOH 3afl;aHeH aBjiaeTca pacnrapeHHe 
4>yHKin*OHajiBHBix bo3mo3khoctch 3a cneT oSecne^eHHa H3McpeHHH 
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BejiHHHHM Ko^eHTpaipni KOHfleHcnpyeMBix npHMecen b 3a^aHHOM oSBeMe 
Hccjie^yeMoro ra3a . 3a onpeflejieHHLra nepnoa BpeMeHH, a TaioKe 
^ocTOBepHOH perncTpai^HH Kanejn, bo^bi hjih ra^pa-roB h bo3mo«hocth 
5 aBTOKajraSpoBKH. 

3Ta 3aaana pemaeTca TeM, hto b cnoco6e H3MepeHHH tohkh pocbi, 
3aKjnoHaiomeMCH b no^ane nccjie^yeMoro ra3a Ha oxjiaacflaeMBifi aneMeHT c 

KOHfleHCaUHOHHOH nOBepXHOCTBK), Ha KOTOpyK) HanpaBJIHIOT CBeTOBOH 

noTOK, h perHCTpai^HH BejiHHHHBi oxpaaceHHoro ot KOHfleHcaimoHHOH 
10 noBepxHocTH CBeTOBoro noTOKa, no kotopoh cyrprr o HaciynjieHHH tohkh 

pOCBI, COrJiaCHO H3o6peTeHHK>, CBeTOBOH nOTOK HCnOJIB3yiOT 

nojMpH30BaHHBiM b hjiockocth ero naaeHHa, a HanpaBJieHHe Ha 
KOHfleHcauHOHHyio noBepXHocTB oxjia»waeMoro 3JieMeHTa BBiGnpaioT nofl 
yraoM, npn kotopom Her oTpaaceroiJi cBeTOBoro noTOKa npn oTcyTCTBHH 

15 KOHfleHcaTa ot KOHfleHcannoHHOH noBepxHoc-ra oxjiaacflaeMoro ajieMenra, 
BBinojiHeHHoro H3 OT3JieKTpHKa, KpoMe Toro, AonojiHHTenBHO H3MepaioT 
pa3HOCTB 4>a3 Me»:fly jrynaMH, oTpa>KeiiHBiMH ot KOHfleHcanHOHHOH 
noBepxHocTH oxjiaMCflaeMoro ajieMeHTa h noBepxHocra njieHKH KOHfleHcara, 
onpeflejHHOT TOJinpiHy h njieHKH KOHfleHcara Ha KOHfleHcaimoHHOH 

20 noBepxHocra oxnaacflaeMoro 3JieMeHTa h no 3HaHeHHK> tojhhhhbi iuichkh, 
o6pa30BaHHOH 3a onpeaejieHHBra nepnofl BpeMeHH, Haxoz^T KOHH.eHTpaH.rao 
KOH^eHCHpyeMBix npHMecefi b 3a^;aHHOM oSteMe HcaneflyeMoro ra3a. 

CorjiacHO apyroMy H3o6peTeHHio, b H3MepHTejie tohkh pocBi, 
coflepjicameM 3aKjnoHeHHBie b Kopnyce, CHa6»ceHHOM npo6ooT6opHOH 

25 Tpy6KOH, oxjiaacaaeMBiH sneMeHT c KoimeHcainiOHHOH noBepxHocTBio, 
coe,zniHeHHBiH nepe3 onTHnecKHH ajieMenr c H3JiyHaTejieM, peracTparop, 
oxna^HTejiB h ^aTHHK TeMneparypBi, oxnaac^aeMBiH aneMeHT c 

KOHfleHCanHOHHOH nOBepXHOCTBK) BBHIOJlHeH B BHfle flHSJieiCTpHHeCKOH 

njiacTHHBi, a H3jryHarejiB - B.BH#e HCTOHHHKa cBeTa, nojiapH30BaHHoro b 
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iuiockocth ero nafleHira, npuneM onTunecKHH 3JieMeHT pacnojioaceH TaKHM 
o6pa30M, hto CBeroBOH noTOK HCTOHHrnca nojwpH30BaHHoro CBeTa 
HanpaBJieH Ha KoimeHcau^oHHyio noBepxHOCTB oxjiaayjaeMoro ajieMeirra 

5 npe,zmoHTHTejiBHO hoa yrjiOM, TaHreHC KOToporo paBeH noKa3aTejno 
npejioMJiemra, - yraoM Epiocrrepa, npH stom HanpaBJieHHe noTOKa 
nojMpH30BaHHoro CBeTa Ha KOHfleHcaqnoHHyio noBepxHOCTB oxna^cflaeivioro 
3JieMeHTa BBiSpaHo noA yrjiOM, HaxoAfl^HMca b AHana30He ±9° ot 3HaneHHH 
yrna EpiocTepa, KpoMe Toro, oh CHa6aceH KaK mhhhmym oahhm 

10 AonojiHHTejiBHBiM perHCTparopoM, npeflHa3HaHeHHBiM rjvl H3Mepemra 
pacceHHHtix Jiyneft, OTpaaceHHBix ot noBepXHOcra o6pa30BaHHoro 
KOHfleHcaTa, npHneM Kopnyc CHaS^ceH oxjiajprrejieM h flaTHHKOM 
TeMnepaTypBi, ycTaHOBJieHHBiMH Ha ero npo6ooT6opHOH TpyGice. 



CynpiocTB H3o6peTemM 3aKjnoHaeTCH b tom, hto HcnojiB30BaHHe 



15 CBeTOBoro noTOKa, nojrapH30BaHHoro b nnocKocra ero natfeHira h 
HanpaBneHHoro nofl yrjiOM BpiocTepa Ha £H3JieKTpHHecKyio noBepxHO ctb 
oxjia^ECflaeMoro ajieivieHTa, no3BOJiaeT o6ecneHHTB 3HaHHTenBHoe 
yBejiHHeHHe HyBCTBHTejiBHOcra k nojiBJiemno KOH^eHCHpyeMBix npHMecefi, 

HTO 5^BeJIHHHBaeT TOHHOCTB H3MepeHHJ[ TOHKH pOCBI. 

20 KpoMe Toro, noflBJunoTca ^onojiHHTejiBHBie bo3mo}khocth no 
Hccjie^OBaHHio ra3a, aBTOKannGpoBKH ycTpoficTBa, hto paciHHpneT 

4>}^HKU;HOHaJIBHBie B03M03KHOCTH yCTpOHCTBa. 



peajiH3yK>mero 3 aflB jlh eMBiH cnoco6, a Ha <|)Hr. 2 - cxeivia, noHCHmomaa 
npHHB[Hn H3MepeHH^ npupameHHH tojhuhhbi ocaaweHHOH njieHKH. 



25 



KpaTKoe onncaHHe nepTe^ceft 
Ha ^nr. 1 npeACTaBneHa KOHCTpyKipra 3aflBjraeMoro ycTpoficTBa, 
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Jly^niHH BapnaHT ocymecTBJieHira H3o6peTeHHa 
CnocoS H3MepeHBm tohkh pocBi 3aianoHaeTCH b no^ane 
HCCJie^yeMoro ra3a na oxjia^cflaeMBig sneMem: c KOHfleHcaijHOHHOH 
5 noBepxHOCTBio, Ha KOTopyio HanpaBJBnoT CBeTOBofi hotok, h perncTpaipra 

BeJIHHHHBI OTpa»CeHHOrO OT KOHfleHCaitHOHHOH HOBepXHOCTH CBeTOBOrO 

noTOKa, no KOTOpoii cy^HT o HacTynjieHHH tohkh pocti. 

Oco6eHHOCTBK) H3o6peTeHIM OTJUieTCH TO, HTO CBGTOBOH nOTOK 

HcnojiB3yK>T nojwpH30BaHHBiM b nnocKocTH ero na^eHiw h HanpaBJDnoT Ha 
10 KOHfleHcaipioHHyio noBepxHOCTB oxjia>KflaeMoro 3JieMeHTa no,zj yrnoM, npH 

KOTOpOM HeT OTpa3KeHHH CBCTOBOrO nOTOKa OT KOHfleHCaiJHOHHOH 
nOBepXHOCTH, BBinOJIHeHHOrO H3 AH3JieKTpHKa. 

Cne^yeT otmcthtb, hto corjiacHo 3aKOHy Epiocrepa, ecjiH CBeTOBofi 
Jiyn na^aeT Ha noBcpxHO ctb £H3JieicipHKa noa yrjiOM a, TaHreHC KOTOporo 
15 paBeH noKa3aTejno npejiOMJieHira, to cbgt, OTpaaceHHBifi ot noBepxHOcra 
^HSJieicrpHKa, nojiHocTBio nojiapH30BaH (cm. www.RUBRICON.ru., 

POCCHHCKHH SHimKJIOneflHHeCKHH CJIOBapB). 

riosTOMy npH nonaflaHHH CBeTa, nojrapH30BaHHoro napajiJiejiBHO 
iijiockocth naflemra (p-KOMnoHeHTa), Ha flHSJieicrpirqecKyK) noBepxHOCTB 

20 npn OTcyrcTBHH KOHfleHcara He 6y#eT OTpaacemra ot no#aHHBix Ha 3Ty 
noBepxHOCTB nojMpH30BaHHBix jiynefi, TaK KaK ohh npejioMJBEOTCfl b 
OTpaacaioinyio cpe#y, t. e. nornonjaiOTca b flH3JieicipHKe (cm. IIpHJioaceHHe: 
E.C.3., 3epKajiBHoe OTpaaeeime CBeTa, http://encycl.yandex.ru). A npH 
noHBJieHHH KOHAeHcaTa nacTB cseTOBoro nojiapH30BaHHoro noTOKa He 

25 #oxoflHT no AH3JieKTpHKa h MraoBeHHO npoHcxoAHT OTpaaeeHHe 
nojMpH30BaHHBix Jiyqeft h OTpa^ceHHBifi cbctoboh noTOK (JraKCHpyeTca 
peracTpaTOpOM. 

,Hjw onpefleneHHa bcjihhhhbi KOHn,eHTpanHH KOHfleHCHpyeMBix 
npHMecen b 3a^aHHOM o6i>eMe nccne^yeMoro ra3a H3MepaK>T pa3HocTB <j>a3 
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Moimy jiynaMH, OTpaaceHHBiMH ot KOHfleHcainiOHHOH noBepxHocra 
oxjiaac^aeMoro sjieMenra n noBepxHocra linemen KOH^eHcaTa, n 
paccHHTBiBaiOT TOJinraHy h iuiemcH KOHfleHcaTa, HanpHMep, T5DKejiBix 
5 yraeBOflopoflOB hjih cnnpTa, Ha KOHfleHcannoHHOH noBepxHocra 
oxjiaayjaeMoro 3JieMeHTa, no <£opMyjie: 

h = (fp-n)-X 

i > 

2n • 2 • n. • SinaC tg/3) 

Sin/3 Cos/3 SyJ 

r^e (p - pa3Hocxb (J)a3 Me»yjy jiynaMH, 

A, - fljnraa bojihbi b BaKyyMe, 

10 ni — noKa3aTejn> npejioMJieHna Hccjie,ziyeMoro ra3a, 

a - yroji BpiocTepa, 

0 - yroji npejroMJiemra jiyna b iuieHKe KOHfleHcara. 
Ilocjie 3Toro no 3HaHemno TOjnraiHBi njiemcn, o6pa3OBaHH0H 3a 
onpeAejie'HHBin nepnoa BpeMeira, Haxofljrr KOHneHTpanmo 
15 KOHfleHcnpyeMBix npHMecefi. 

H3MepnTeni, tohkh pocBi, peajiH3yK>mHH 3aflBJiaeMBin cnocoS, 
coflep^HT 3aKjnoHeHHwe b Kopnyce 1, CHaoaeeHHOM npo6ooT6opHon 
TpySnon 2, oxnasKflaeMMH sjieMenr 3 c KOHfleHcannoHHOH noBepxHOCTBio n 
coeflHHeHHBin nepe3 onTHHecKnn sjieMenr 4 c nsjiynarejieM 5. 
20 KpoMe Toro, ycTpoficTBo TaKace co#ep3KHT perncxpaTop 6, 

oxjianHTejib 7 n AaTHHK 8 TeMnepaTypti. 

Oco6eHHOCTBK> H3o6peTeHHH HBJiaeTCH TO, HTO OXJia3KflaeMBIH 

3-jieMeHT 3 c KOHfleHcannoHHOH noBepxHOCTBio BBniojraeH b BH^e 
flH3neKTpnHecKon njiacTHHBi, a HsnynarejiB 5 - b BH#e ncTOHHinca CBera, 
25 nojiflpH30BaHHoro b roiocKocTH ero nafleHna. 

npn 3tom onTHHecKnn 3JieMeHT 4 pacnojio>KeH TaKHM 06pa30M, HTO 
CBeTOBon noTOK ncTOHHHKa nojiflpH30BaHHoro cBeTa HanpaBneH Ha 
KOH^eHcaimoHHyio noBepxHocTB oxjiaac^aeMoro sjieMenra 3 
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npeAnoHTirrejiBHo noA yrjioM, TaHreHC KOTOporo paseH noKa3aTejno 
npejioMJiemia (cm. 3aicoH Epiocrepa Pocchhckhh smndKjioneflHHecKHH 
cjioBapt). 

5 BBi6op axoro yrjia npoH3BOfljrr b flnana30He ±9° ot SHaHemra yrjia 

BpiocTepa. y K33 aHHBrii AHana30H BBi6paH Ha ocHOBaHHH 

SKCnepHMeHTaJIbHBIX HCIIBITaHHH . 

KpoMe Toro, ycTpoficTBO CHa6aceHo KaK MHHHMyM oahhm 
^onojiHHTejitHi,iM peracTpaTopOM 9-1, npeflHa3HaHeHHBiM fljia perHCTpauini 
10 BOffbi, a TaioKe btopbim AonojiHHTejitHBiM peracTpaTopOM 9-2, 
npe^Ha3HaHeHHBiM rjix peracTpaipm JiB#a, o6pa30BaHHtix Ha 
KOHfleHcaijHOHHOH noBepxHocra oxjiaacaaeMoro sjieMeirra 3. 

Cjie^yeT otmcthtb, hto Kopnyc 1 cHa6»ceH oxjia^HTejieM 10 h 
/jaTHHKOM 1 1 TeMnepaTypBi. 
15 PacnojKMKeHHe perHCTparopoB 9-1 h 9-2 BBiSnpaeTca 

SKcnepHMeHTanBHO. E[po6ooT6opHaa Tpy6Ka 2 HMeeT flHO 12, BXO^Hoe h 
BBixoflHoe OTBepcTHH 13 h 14, cooTBeTCTBeHHo. 3to o6ecneHHBaeT 
4>HKcainiK> 3aAaHHoro o6Beivra Hccjie^yeMoro ra3a. 

OnTHHecKim sneivieHT 4, nepe3 kotopbih nponycKaioT cbctoboh 
20 noTOK 15, 3arepMeTH3HpoBaH npn noMomn yroioTHHTejiBHoro KOJiBH.a 16. 

YcTpoHCTBO pa6oTaeT cjie#yioiH,HM o6pa30M 
IIpH noMenj;eHHH ycTpoficTBa b cpe^y nccjie^yeMoro ra3a hjih cMecH 
ra30B, nocne^HHe nocTynaioT Ha KOHfleHcainioHHyio noBepxHocTB 
25 oxjiaayjaeMoro 3JieMeHTa 3hb cjrynae OTcyTCTBHJi b Hen KOHfleHCHpyeMBix 
npHMeceii KOHfleHcar He BBiAejiaeTca h nojiapH30BaHHBiH cbctoboh noTOK, 
HanpaBJiaeMBiH noa yrjioM BpiocTepa, He OTpajKaeTca ot noBepxHocra 
flHSJieKTpmca, t. k. norjiomaeTca b hcm. 
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IIo3TOMy peracTpaTop 6 He (jMnccnpyeT cBeTOBtie jiynn h He 
npoHcxo^HT perncTpaHHfl TeMneparypBi tohkh pocBi. 

IIpH HajiHHHH KOHfleHcnpyeMBix npHMeceg b HccneflyeMOM ra3e Ha 
5 KOHfleHcaimoHHOH noBepxHocTH oxnaayiaeMoro ajieMeirra 3 npn 
onpe^ejieHHOH TeMnepaType o6pa3yioTca cjioh KOHfleHcara h/hjih 
MejiKo^HcnepcHbie Kaiura mapoo6pa3HOH 4>opMBi, hjih KpHCTajuiBi imea hjih 
nmpaTOB. 

3a cneT OTpaacemiH CBeTOBoro noTOKa ot noBepxHocTH KOHfleHcara 
10 npn onpeflejieHHOH TeMnepaType oxjiaacflaeMoro 3-JieMeHTa 3 npoHcxoflHT 
cpaSaTBiBaHHe perncTparopa 6. 

Cjie^yeT otmcthtb, hto peracTpamra CBeTOBoro noTOKa npn stom 
npoHcxczmT flaace npn He3HaHHTejn»HOM noaBJiemiH KOHfleHcara Ha 
KOHfleHcainioHHOH noBepxHocTH oxjiaamaeMoro aneMenra 3. 3to 
15 onpe^ejMeT BBicoicyio HyBCTBHTejiBHocTB ycTpoficTBa, a cjieflOBaTejiBHO h 

TOHHOCTB H3MepeHHH. 

IIpeAnoaceHHoe ycrpoHCTBO no3BOJiaeT onpe^ejiHTB BejiHHHHy 
KOHHeHTpainiH KOH^eHCHpyeMBix npHMeceS b 3a^aHHOM o6BeMe 
Hccjie^eMoro ra3a nepe3 H3MepeHHe npHpamemiH tojiihhhbi ocaayjeHHOH 
20 nneHKH (cm. <J>ht. 2). 

3flecB 17-1 - HccjieflyeMBiH ra3, HMeionniH noKa3aTejn» npejioMJieHHH 
ni, 17-2 - oca^maeMaa ruieffica tojhhhhoh h, HMeiomaH noKasarejiB 
npejiOMJieHHH n 2 , a 3 - oxjiaacjjaeMBiH 3-JieMeHT H3 AHSJieierpHKa, HMeiomHH 
noKa3aTejiB npenoMJieHira n 3 . 
25 3Ta CTpyKTypa ocBemaerca hctohhhkom cBeTa, nojiapH30BaHHoro 

napajuiejiBHO njiocKocra ero naflemM noa yrnoM a - yraoM BpiocTepa. Ha 
flByx rpammax pa3flejia nponcxctfuiT OTpaaceHHa. 
AHajiH3 noKa3BiBaeT, hto npn 

a = arctg (n 3 /n,) (1) 
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K03(^$HmieHTi>i OTpa^ceHHji ot o6eHX rpaHmj; pa3^ena paBHBi no 
Mo^yjno h npoTHBonojio^KHBi no (J>a3e. 

Pa3HocTB (J)a3 Meacny JiynaMH, npnxofl^HMH k peracTpaTopy no 
5 nyraM OAB h OC, pasHa: 

2tv 1 

9>=— .2-A-v8ina-(— ~-*gP) + * > (2) 

A sm/3 cos/3 

rpp X - fljnma bojihbi b BaKyyMe. 

Bh#ho, hto pa3HOCTB (J>a3 cp - nepnoAHHecKaa c|>yHKi#ra tojiiiuhhbi 
njiemcH h, cneflOBarejiBHO npn HHTep^epemjim nyneii, OTpaaceHHBix ot 
10 flsyx rpaHHm pa3^ejia, hhtchchbhoctb nocTynaioni;ero Ha ^OTonpneMHHK 
CBeTa Taioice 6yaeT nepnoflHHecKOH (J>yHKitfieH ot h. IlyTeM noflcneTa 
nepnoflOB H3MeHemi5i hhtchciibhocth CBeTa onpe,n;ejiaeM npupamemie 
TOJintHHBi njieHKH - h. 

YcjioBne (1) cooTBeTCTByeT yrny EpiocTepa ajdi rpamn^ ra3- 
15 noflno^oca, T.e. ^jw tojiiijhhbi njiemcn paBHofi Hyjno. ITpn He6ojiBinHX 
otkjiohchhhx ot ycjiOBira (1) onncaHHBiH acJx^eKT He Hcne3aeT b ,HHana30He 
±9° , oflHaKo aMnjiHTy^a Mo^yjraijHH hhtchchbhocth CBeTa yivieHBniaeTCfl 
BCJieACTBHe Hapyniemra paBeHCTBa K03(J)(J)Hij;HeHTOB OTpaaceHira. 

riocjie 3Toro TOjnijHHy mieHKH h KOHfleHcara moecho onpeflenHTB no 
20 <j>opMyjie: 

* = (£Z£L1 , (3) 

r^e 9 - pa3HOCTB (J)a3 Me»fly jiynaMH, 
X - flJiHHa BOjmBi b BaKyyMe, 
ni — noKa3aTejiB npenoMJieinra nccjie.nyeMoro ra3a, 
25 a - yroji EpiocTepa, 

|3 - yroji npejioMJieHHH Jiyna b nneHKe KOHfleHcara. 
nocjie HeKOTopBix npeo6pa30BaHHH nojiynuM 
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An-n x - Since ' 



(4) 



5 Hcnont3ya 33koh npenoMJieHHa, mohcho nojiyHHTB Han6ojiee 

y«o6Hyio jijisl pacneTa TOjmnmBi imeHKH ^opMyjiy: 



k-b-*)—L — L^-Ji. 



4K-n x Since 



(5) 



^onojmHTejibHHe peracTpaTopBi 9-1 h 9-2 HcnojiB3yK>T jam 
10 <|>HKcai^Hn noHBJieHHH MejiKOAHcnepcfibix Kanent inapoo6pa3HOH $opMBi h 

KpHCTaJIJIOB HHeH HJIH rHflpaTa, COOTBeTCTBeHHO. IIpH 3TOM HX 

pacnojio^ceHHe onpefleronoT SKcnepHMeirrajiBHo. 

OxjiazorrejiB 10 h flaranc 11 TeMnepaTypBi HcnojiB3yioT pjisi 
npeflBapirrejiBHoro oxjiaacfleHira ra3a, Haxoflameroca b npo6ooT6opHofi 
15 Tpy6Ke 2. npH stom TeMnepaiypa tohkh pocBi b odteMe Tpy6KH 2 
CTaHOBHTca paBHOH TeMneparype TpySiCH 2. Orciofla TeMnepaTypa tohkh 
pocBi no H3MepHTejno kocb6hhbim o6pa30M cooTBeTCTByeT stoh ace 
TeMnepaType, hto moecho ncnojiB30BaTB npn aBTOKajm6poBKe ycTpoHcraa. 

OopMa onTEraecKoro sjieMeirra 4 mojkct 6bitb pa3JiHHHOH. 
20 rjiaBHBiM HBJiaeTCH HanpaBneHHe cBeTOBoro noTOKa 15. 

TaKHM o6pa30M b npe^jiaraeMBix TexHHHecKHX peniemuix 
^ocraraeTca nocTaBjicHHBiii TexHHHecKHH pe3yjiBTaT - noBBimeirae 

TOHHOCTH H3MepeHHK npH pacmHpeHHH 4>yHKnHOHaJIBHBIX B03M05KHOCTeH. 
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npoMfciumeHHaa npHMemiMocTi. 
H3Jio»ceHHi,ie npeHMymecTBa npe/jjiaraeMBix TexHHHecioix peniemifi 
oSecne^HBaioT hm bo3MO«hoctb uiHpoKoro npoMtmuieHHoro 



BJia»CHOCTH ra30B MeTOflOM TOHKH pOCBI H M03KeT 6fcITB HCnOJBE»30BaHO B 

KoimeHcanHOHHLix rarpoMeTpax, HnnmcaTopax Koppo3HHHoro KOHfleHcara, 
a Taicace b HCCJieflOBarejiBCKHx nenxx rsix onpeflejiemui BejiHHHHti 
K0HI^6HTpaitHH KOHAeHCHpyeMBDC npHMeceii B 3<maHHOM o6-BeMe 
10 Hecne^yeMoro ra3a h TeMneparypBi rimpaToo6pa30BaHHfl b ra3e h t. n. 



5 HCnOJIB30BaHHa B o6jiaCTH H3MepHTeJIBHOH TeXHHKH flJIH H3MepeHHfl 
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OOPMYJIA H30BPETEHHH 

1. Cnoco6 H3Mepemia tohkh pocBi, 3aKjnoHaionmHCH b no^ane 
5 HccneflyeMoro ra3a Ha oxnaHgjaeMBm 3JieMeHT c KOH^eHcaimoHHOH 
noBepxHOCTbio, Ha Koxopyio HanpaBJunoT CBeTOBOH noTOK, h peracTpanira 
bcuhhhhbi OTpaacenHoro ot KOHfleHcannoHHOH noBepxHOcra CBeTOBoro 
noTOKa, no KOTopofi cyasT o HacTyiuieHHH tohkh pocBi, 
xapaKTepH3yiomHHca TeM, hto cbctoboh hotok HcnojiB3yK>T 
10 nojiapH30BaHHBiM b iijiockocth ero naflemui, a HanpaBJieime Ha 
KonaeHcaHHOHHyio noBepxHocTB oxna»maeMoro ajieMeHra BBi6HpaK>T nozj 
yrnoM, npn kotopom HeT oTp ajiceHHfl CBeTOBoro noTOKa npn OTcyTCTBHH 
KOHAeHcaTa ot KoimeHcaHHOHHOH noBepxHOcra oxjiaacAaeMoro sjieMenra, 

BBHIOJIHeHHOrO H3 flHSJieKTpHKa. 

15 2. CnocoS no n.l, xapaKTepH3yK>DiHHC5i TeM, hto 

flonojiHHrejiBHo H3MepaiOT pa3HocTB (pa3 MejK^y jrynaMH, OTpaaceHHBiMH ot 
KOHfleHcannoHHOH noBepxHOcra oxjiaacflaeMoro sjieMenra h noBepxHOcm 
mieHKH KOH^eHcaTa, onpe^ejiaioT TOJimHHy h njiemcH KOH^eHcaTa Ha 
KOH,a;eHcaHHOHHOH noBepxHOCTH oxjiaawaeMoro 3JieMeHTa h no 3HaHeHHK> 

20 TOJimHHBi mieHKH, o6pa30BaHHoii 3a onpeflejieHHBra nepHon BpeMeHH, 
HaxoflaT KOHneHTpauHK) KOH,a;eHCHpyeMBix npHMecen b 3a^aHHOM o6"&eMe 
HccneAyeMoro ra3a. 

3. KbMepHTejiB tohkh pocBi, coAep^cam;HH 3aKjnoHeHHBie b 
Kopnyce, CHa6aceHHOM npo6oor6opHOH Tpy6Kofi, oxnaayjaeMBiH 3JieMeHT c 

25 KOHfleHCaHHOHHOH nOBepXHOCTBK), COeflHHeHHBIH Hepe3 OnTHHeCKHH 

sjieaieHT c H3JiyHaTejieM, peracTpaTop, oxjiaflHTejn, h aaTHHK TeMneparypBi, 
xapaKTepH3yionj(HHCH TeM, hto oxjiaaeflaeMBiH sneMenr c 

KOH^eHCaHHOHHOH nOBepXHOCTBK) BBHIOJIHeH B BHflfi flH3JieKTpHHeCKOH 

njiacTHHBi, a H3jrynaTejiB - b BH^e HCTOHHHKa cBeTa, nojiapH30BaHHoro b 
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iijiockocth ero napewvi, npiraeM oirraHecKira ajieMem? pacnojioaceH tekhm 

06pa30M, WTO CBeTOBOH nOTOK HCTOHHHKa nojwpH30BaHHoro CBeTa 

5 HanpaBJieH Ha KoimeHcaimoHHyio noBepxHocTB oxnaayjaeMoro ajieMeHTa 
npeflnoHTHTejiBHO nop, yrjiOM, TaHreHc KOToporo paBeH noKasarejno 
npejioMJiemia, - yroroM BpiocTepa. 

4. H3MepnTejifc no n.3, xapaKTepH3yiomHHCJi TeM, hto 
HanpaBJieHHe noTOKa nojrapH30BaHHoro CBeTa Ha KOHfleHcannoHHyio 

10 noBepxHocTt oxjiaaqjaeMoro 3JieMeHTa BBi6paHo nop, yrjiOM, Haxo^amnMca 
B^Hana30He +9° ot 3HaneHHa yrira BpiocTepa. 

5. H3MepHTejiB no n.3, xapaKTepH3yiomHHCfl TeM, hto oh 
CHa6»eH KaK mhhhmym oahhm AonojimrrejiBHBiM perncTpaTopoM, 
npe^Ha3HaHeHHBiM ppsi BBMeperara pacceaHHBix Jiynefi, OTpajKeHHBix ot 

15 noBepxHOCTH o6pa30BaHHoro KOimeHcaTa. 

6. M3MepHTejiB no n.3, xapaKTepH3yiomHHCfl TeM, hto 
Kopnyc cHa6»ceH oxrcaflHTejieM h flarraKOM TeMnepaTypBi, 
ycTaHOBJieHHLiMH Ha ero npo6ooT6opHofi Tpy6Ke. 

20 



25 
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